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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 2- 

dimensional photonic crystalline plane luminescence E 

laser wherein a surface-emitted light is a linearly * f 

polarized light of unimodal nature and a Q value is ^> ^ s, 

h '9 n - t> t> O L> L> > 

SOLUTION: The photonick crystal periodic structures |C fv rv. iC ^ 

21 composed of second medium are arranged in an l>* U> L ^ 

active layer (first medium) 12 which emits light by >>>>>> 

carrier implantation, or in the vicinity of the layer 12, o r> i> i> i> > 

where the first medium and the second medium are [> £> [> [> f> 

different in refractive index. Grid structure of photonic £> h> p> [> [> 
crystal 20 is tetragonal lattice or rectangular lattice, 
and has translation symmetry although it has not 
rotation symmetry. Alternately, grid structure of the 

photonick crystal 20 is tetragonal lattice or rectangular lattice and one out of pi, pm, pg or 
cm in a classification method of 2-dimensional pattern. The form of lattice point is nearly 
triangular most preferably. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the two-dimensional photograph nick crystal-face luminescence laser which contained the 
photograph nick crystal period structure which arranged the medium by which refractive indexes 
differ with the two-dimensional period in the barrier layer which emits light by impregnation of a 
carrier, or its near, 

The photograph nick crystal it are a tetragonal lattice or a rectangular grid, and is not equipped with 
symmetry-of-revolution nature although the grids structure of said photograph nick crystal period 
structure is equipped with advancing-side-by-side symmetric property is built in, 
Two-dimensional photograph nick crystal-face luminescence laser by which it is characterized. 
[Claim 2] 

In the two-dimensional photograph nick crystal-face luminescence laser which contained the 
photograph nick crystal period structure which arranged the medium by which refractive indexes 
differ with the two-dimensional period in the barrier layer which emits light by impregnation of a 
carrier, or its near, 

The grids structure of said photograph nick crystal period structure builds in the photograph nick 
crystal which is a tetragonal lattice or a rectangular grid and is either pi, pm, pg or cm by the 
classification approach of IUC (International Union of Crystallography in 1952) of a two- 
dimensional pattern, 

Two-dimensional photograph nick crystal-face luminescence laser by which it is characterized. 
[Claim 3] 

Two-dimensional photograph nick crystal-face luminescence laser according to claim 1 or 2 
characterized by the configurations of the lattice point of said photograph nick crystal being about 3 
square shapes. 
[Claim 4] 

Two-dimensional photograph nick crystal-face luminescence laser according to claim 1 or 2 with 
which the configuration of the lattice point of said photograph nick crystal is mostly characterized by 
comparatively big circle configuration and comparatively small thing mostly consisted of 
combination of a circle configuration. 
[Claim 5] 

Two-dimensional crystal-face luminescence laser according to claim 1 or 2 characterized by being 
constituted by the medium in which the lattice point of said photograph nick crystal has two or more 
kinds of media or refractive-index distribution from which a refractive index differs. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention equips two-dimensional photograph nick crystal-face luminescence laser, the barrier 
layer which emits light by impregnation of a carrier especially, or its near with the photograph nick 
crystal period structure which has arranged the refractive-index period two-dimensional, resonates 
with a photograph nick crystal and relates to the two-dimensional photograph nick crystal-face 
luminescence laser which carries out field luminescence. 
[0002] 

[Description of the Prior Art] 

[Patent reference 1] 

JP,2000-332351,A 

[Patent reference 2] 

JP,2003-23193,A 

[0003] 

Conventionally, from the substrate side, perpendicularly, the surface emission-type laser which 
carries out outgoing radiation of the laser beam is developed variously, and is studied. Since a 
surface emission-type laser can accumulate many components on the same substrate (array-izing) 
and outgoing radiation of the coherent light is carried out in juxtaposition from each component, the 
application in the field of a juxtaposition optical pickup, juxtaposition optical transmission, and 
optical juxtaposition information processing is expected. 
[0004] 

As this kind of a surface emission-type laser, the two-dimensional photograph nick crystal-face 
luminescence laser using a photograph nick crystal is indicated by the patent reference 1 . It is the 
crystal which has a refractive-index period with a photograph nick crystal comparable as the 
wavelength of light, or smaller, and it is as possible as a band gap arises in an electronic state in the 
crystal of a semi-conductor in the multi-dimension period structure of a dielectric for the wavelength 
range (photograph nick band gap) which controls the guided wave of light to arise, and to confine 
light in two-dimensional or a three dimension by the same principle. 
[0005] 

Two-dimensional photograph nick crystal-face luminescence laser given in said patent reference 1 is 
equipped with the photograph nick crystal period structure which has arranged the refractive-index 
period two-dimensional near the barrier layer which emits light by impregnation of a carrier, and it 
resonates with a photograph nick crystal and it carries out field luminescence. 
[0006] 

As shown in drawing 25 , the laminating of the lower cladding layer 12, a barrier layer 13, and the 
up cladding layer 14 is carried out on an outline and a substrate 11, and, specifically, as for the two- 
dimensional photograph nick crystal-face luminescence laser 10, the two-dimensional photograph 
nick crystal 20 is built in the lower cladding layer 12 near the barrier layer 13. 
[0007] 

A substrate 1 1 consists of a semiconductor material of the n mold InP. The lower cladding layer 12 
and the up cladding layer 14 are semi-conductor layers of n mold and the p mold InP, respectively, 
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for example, and its refractive index is lower than a barrier layer 13. Thb two-dimensional 
photograph nick crystal 20 consists of holes (it is also called the photograph nick crystal period 
structure 21 and the lattice point) formed in the lower cladding layer 12, and consists of the 
tetragonal lattice and triangular grid from which the medium by which refractive indexes differ was 
arranged with the two-dimensional period in the lower cladding layer 12. It may be filled up with 
SiN etc. in a hole. The barrier layer 13 consists of multiplex quantum well structure where the 
semiconductor material of for example, an InGaAs/InGaAsP system was used, and emits light by 
impregnation of a carrier. 
[0008] 

On both sides of a barrier layer 13, a double heterojunction is formed by the lower cladding layer 12 
and the up cladding layer 14, and the carrier which shuts up a carrier and is contributed to 
luminescence is centralized on a barrier layer 13. 
[0009] 

The lower electrode 16 and the up electrode 17 which consist of gold etc. are formed in the base of a 
substrate 1 1, and the top face of the up cladding layer 14. By impressing an electrical potential 
difference between an electrode 16 and 17, a barrier layer 13 emits light and the light which leaked 
from this barrier layer 13 carries out incidence to the two-dimensional photograph nick crystal 20. 
The light whose wavelength corresponds with the lattice spacing of the two-dimensional photograph 
nick crystal 20 resonates with the two-dimensional photograph nick crystal 20, and is amplified. 
Thereby, field luminescence of the coherent light is carried out from the top face (luminescence field 
18 located in the perimeter of an electrode 17) of the up cladding layer 14. 
[0010] 

Here, a resonance operation is explained about the two-dimensional photograph nick crystal 20 
which consists of a tetragonal lattice as shown in drawing 26 . In addition, a grid configuration may 
be not only a tetragonal lattice but a rectangular grid etc. 
[0011] 

The two-dimensional photograph nick crystal 20 consists of a tetragonal lattice formed in the 1st 
medium 12 the same period as the 2-way which intersects perpendicularly with the 2nd medium 21, 
such as a hole. The tetragonal lattice has the typical direction of the direction of gamma-X, and the 
direction of gamma-M. If spacing of the 2nd medium 21 which adjoins in the direction of gamma-X 
is set to a, the primitive lattice E with which one side which made the 2nd medium 21 the lattice 
point consists of squares of a is formed. 
[0012] 

If the light L whose wavelength lambda corresponds with the lattice spacing a of a primitive lattice E 
advances in the direction of gamma-X, Light L will be diffracted in the lattice point. Among these, 
only the light diffracted in the direction (0 degree, **90 degrees, and 180 degrees) to the travelling 
direction of Light L fulfills a Bragg condition. Furthermore, since the lattice point exists also in the 
travelling direction of the light diffracted in the direction (0 degree, **90 degrees, and 180 degrees), 
the diffracted light is again diffracted in 0 degree, **90 degrees, and the direction of 180 degree to a 
travelling direction. 
[0013] 

If Light L repeats the diffraction of 1 time or multiple times, since the diffracted light returns at the 
original lattice point, a resonance operation will arise. Moreover, the light diffracted in the primary 
direction perpendicular to the space of drawing 26 also fulfills a Bragg condition. For this reason, 
outgoing radiation of the light amplified by resonance will be carried out through the up cladding 
layer 14, and it will have a field luminescence function. Moreover, since this phenomenon arises in 
all the lattice points, coherent laser oscillation is possible throughout the inside of a field. 
[0014] 

In order to consider more quantitatively the two-dimensional resonance phenomena using said 
photograph nick crystal, the dispersion relation of the light in a two-dimensional tetragonal lattice 
photograph nick crystal is shown in drawing 27 . In drawing 27 , an axis of abscissa expresses the 
sense and magnitude of the wave number of light which are called a wave number vector. An axis of 
ordinate is the normalized radiam frequency which multiplied by it and formed a/c into the-less 
dimension in the frequency of light. Here, c is the velocity of light (unit: m/sec), and a is a lattice 
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spacing (unit: m). 
[0015] 

Since the group velocity vg which is the propagation velocity of luminous energy is expressed with 
**omega/**k, at the band edge at which the inclination becomes 0 in drawing 27 , the group velocity 
of light is set to 0, and it means that a standing wave arises. Therefore, in various band edges, the 
characteristic laser oscillation according to each band edge becomes possible. Especially, the band 
edge of Point S (gamma **** 2 group) is the oscillating point which can take out light in association 
of said four waves, and the direction perpendicular to a field. 
[0016] 

The detail of said point S is shown in drawing 28 . If drawing 28 is referred to, there will be four 
band edges (mode) I, II, III, and IV including the band edges III and IV which carried out one duplex 
degeneration among the band edges of gamma point, and it will be thought that laser oscillation is 
produced in either of these four band edges (mode). 
[0017] 

Among these four modes, since two points of the band edges III and IV are degenerating, electric- 
field distribution is not uniquely decided by the property of degeneration, but they become unstable. 
Moreover, other two modes I and II which are not degenerating have unique polarization, and it has 
the description as shown in drawing 29 and drawing 30 . Drawing 29 shows electric-field 
distribution of the field luminescence component in Mode I, and drawing 30 shows electric-field 
distribution of the field luminescence component in Mode II. 
[0018] 

Modes I and II have the trouble that it cannot be used, for the application as which it is required that 
polarization has gathered since the polarization direction changes with locations so that clearly from 
drawin g 29 and drawing 30 . Moreover, since electric fields overlap in the direction mutually 
negated in the core of a luminescence side, as a result, it will be bright only in the circumference and 
the core will carry out luminescence of the shape of a dark doughnut. 
[0019] 

Moreover, since electric-field distribution does not become fixed with the property of degeneration 
like the above-mentioned about the modes III and IV which carried out duplex degeneration, also in 
these modes III and IV, polarization is not decided uniquely but becomes unstable. Then, it found 
out that polarization was able to keep step with an one direction by this invention persons' examining 
arranging the polarization direction in a certain specific direction, and designing appropriately the 
configuration of the lattice point which constitutes a two-dimensional photograph nick crystal (patent 
reference 2 reference). 
[0020] 

As the example, the band structure near an oscillating point in case the configuration of the lattice 
point makes elliptical is shown in drawing 3 1 , and the electric-field distribution is shown in drawing 
32 - drawing 35 . 
[0021] 

Degeneration solves completely the modes III and IV which were degenerating when a lattice point 
configuration was a perfect circle configuration, and the band structure shown in drawing 3 1 shows 
new mode III' and that it is IV. in addition — the lattice point — a configuration — an ellipse — izing - 
- obtaining — having had — the mode — energy — being low — the way — from — the mode — I — ' — 
II — 1 — III — ' — IV — ' — ** — naming — a perfect circle — a case — the mode — distinguishing — 
things — carrying out . 
[0022] 

Moreover, it is clear from drawing 32 which shows electric-field distribution - drawing 35 that the 
polarization direction is equal to the one direction also in mode V and mode IV as a very important 
point not to mention solution column mode III' of degeneration and mode IV by the effectiveness by 
ellipse-izing of a lattice point configuration. 
[0023] 

[Problem(s) to be Solved by the Invention] 

By the way, as for mode III' and IV, in addition to the polarization direction, all the locations of a 
luminescence side have also had complete set of phase. On the other hand, the trouble that IF carried 
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out the bimodal oscillation to which electric field deny, there are and they become dark mutually in 
the core of a luminescence side since [ although the polarization direction has gathered, ] 1 80 
degrees of phases are reversed across a core by the upper and lower sides (mode V) or right and left 
(mode IT), mode I' and was seen. 
[0024] 

Furthermore, the trouble that a threshold became high when the way of IF has high Q value, and 
chose mode III 1 and IV from mode HI 1 and IV as oscillation mode and mode I" and II' are chosen as 
oscillation mode, mode I 1 and was also seen with the property as a resonator of a photograph nick 
crystal. That is, the monophasic linearly polarized light which is easy to use, and coexistence of the 
reduction in a threshold (Q value is high) are difficult. 
[0025] 

Then, the purpose of this invention is to offer the high two-dimensional photograph nick crystal-face 
luminescence laser of Q value while the light by which field luminescence was carried out is the 
monophasic linearly polarized light. 
[0026] 

[The configuration, an operation, and effectiveness] of invention 

In order to attain the above purpose, the 1st invention to the barrier layer which emits light by 
impregnation of a carrier, or its near In the two-dimensional photograph nick crystal-face 
luminescence laser which contained the photograph nick crystal period structure which arranged the 
medium by which refractive indexes differ with the two-dimensional period Grids structure of said 
photograph nick crystal is characterized by building in the photograph nick crystal which is a 
tetragonal lattice or a rectangular grid, and is not equipped with symmetry-of-revolution nature 
although it has advancing-side-by-side symmetric property. 
[0027] " - 

In the two-dimensional photograph nick crystal-face luminescence laser which contained the 
photograph nick crystal period structure which arranged the medium by which refractive indexes 
differ with the two-dimensional period in the barrier layer to which the 2nd invention emits light by 
impregnation of a carrier, or its near The grids structure of said photograph nick crystal is a 
tetragonal lattice or a rectangular grid. It is characterized by building in the photograph nick crystal 
which is either pi, pm, pg or cm by the classification approach of IUC (International Union of 
Crystallography in 1952) of a two-dimensional pattern. 
[0028] 

In the two-dimensional photograph nick crystal-face luminescence laser concerning said 1st and 2nd 
invention, although it has advancing-side-by-side symmetric property for the grids structure of a 
photograph nick crystal, if it puts in another way by considering as the structure which is not 
equipped with symmetry-of-revolution nature, while the light by which field luminescence was 
carried out by carrying out to either pi, pm, pg or cm by said classification approach will be the 
monophasic linearly polarized light, Q value can be made high (it is about a threshold). 
[0029] 

As for the configuration of the lattice point of a photograph nick crystal, in the two-dimensional 
photograph nick crystal-face luminescence laser concerning the 1st and 2nd invention, it is desirable 
that they are about 3 square shapes, moreover, the configuration of the lattice point of a photograph 
nick crystal is comparatively big ~ comparatively as small almost as a circle configuration — you 
may constitute from combination of a circle configuration mostly. Or it may be constituted by the 
medium in which the lattice point of a photograph nick crystal has two or more kinds of media or 
refractive-index distribution from which a refractive index differs. 
[0030] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of the two-dimensional photograph nick crystal-face luminescence 
laser concerning this invention is explained with reference to an accompanying drawing. 
[0031] 

(When the lattice point is a triangle-like) 

The two-dimensional photograph nick crystal-face luminescence laser concerning this invention 
becomes the 1st medium (lower cladding layer) 12 of a refractive index nl from the two-dimensional 
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photograph nick crystal 20 which has arranged the 2nd medium (it is described also as the 
photograph nick crystal period structure and the lattice point) 21 of a refractive index n2 (however, 
nl !=n2) in the shape of a tetragonal lattice, as the planar structure is shown in drawing 1 . This 
fundamental structure is the same as that of the conventional surface emission-type laser shown in 
drawing 25 , and carries out field luminescence by the principle shown in drawing 26 . 
[0032] 

The two-dimensional photograph nick crystal 20 shown in drawing 1 is what constituted the 
tetragonal lattice by making the configuration of the photograph nick period structure 21 into a 
triangle, and although it is equipped with advancing-side-by-side symmetric property, it is not 
equipped with symmetry-of-revolution nature. 
[0033] 

Electric-field distribution of the field luminescence component obtained by making the photograph 
nick crystal period structure 21 into the shape of a triangle at drawing 2 - drawing 5 is shown, this — 
two-dimensional - a photograph — a nick - a crystal — 20 - it is ~ even if — four - a ** — the mode 

- existing - respectively - the mode - I - " - II - " - III - " — IV - " — ** - naming . It turns out 
that the linearly polarized light oscillation monophasic in all the modes is obtained so that clearly 
from dra win g 2 - dr awing 5 . 

[0034] 

the mode - I - " ~ II - " -- III - " - IV - " - respectively - the lattice point - a configuration - 
elliptical - it is - a case - the mode - I - ' - II - 1 - III - ' - IV - 1 (refer to drawing 32 - drawing 
35 ) — congener ~ the mode - it is - a sake - the mode - I — " — II - " -- the mode - III — " - IV - 

- " - comparing - a resonator - ****** - Q value - high - a threshold - low — becoming - an 
advantage - having - **** . That is, in mode I" and II", it is compatible in a low threshold and 
monophasic. Therefore, the lattice point will use mode I" or mode II" as oscillation mode as the 
triangle-like two-dimensional photograph nick crystal 20. 

[0035] 

The above-mentioned phenomenon is understood as follows. A two-dimensional photograph nick 
crystal is the laser of the type which takes out light perpendicularly to a luminescence side, and 
polarization of the light taken out is determined in the direction of electric field from which it is 
distributed over the part with a refractive index low among periodic refractive-index distribution 
which constitutes the photograph nick crystal. If the electric-field distribution in the photograph nick 
crystalline region shown in drawing 32 (B) is seen when a lattice point configuration is an ellipse 
(for example, when it is mode I 1 ), electric field will sandwich the ellipse lattice point when a 
refractive index is low. Since that electric field that progress rightward, and the electric field which 
progress leftward exist up and down, as a result of this light's being taken out from a photograph nick 
crystal by diffraction and passing through interference, electric field have the electric-field 
distribution from which a phase differs by the upper and lower sides across a core as shown in 
drawing 32 (A). 
[0036] 

As a result of this light's being taken out from a photograph nick crystal by diffraction and passing 
through interference on the other hand since electric field are distributed so that it may pierce 
through the ellipse lattice point when a refractive index is low to an one direction when the electric- 
field distribution in the photograph nick crystalline region shown in drawing 35 (B) was seen in for 
example, mode IV, electric field are equal to the one direction, as shown in drawing 35 (A). 
[0037] 

Therefore, what is necessary is just to make the electric field to which the direction was equal to the 
2nd medium with a low refractive index distributed in the field of a two-dimensional photograph 
nick crystal, in order to obtain the radiation mode equipped with the monophasic electric-field 
distribution with the linearly polarized light. 
[0038] 

then - drawing 6 - drawing 8 — the lattice point — a perfect circle — a configuration — elliptical — 
and — a triangle — ** — ** — having carried out — a case — the mode — I — I — * — I — " — it can set - 

- electric field — distribution — a situation — typical — being shown . Drawing 6 (A), drawing 7 (A), 
and dra wing 8 (A) show the electric-field distribution inside a photograph nick crystal, and drawing 
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6 (B), drawing 7 (B), and drawing 8 (B) show the electric-field distribution at the time of taking out 
by one period in the 2nd medium with a low refractive index (two-dimensional photograph nick 
period crystal structure object). Moreover, drawing 6 (C), drawing 7 (C), and drawing 8 (C) show 
electric-field distribution of the component perpendicularly taken out by the luminescence side. Still 
more detailed electric-field distribution is shown in drawing 9 and drawing 10 , and when the lattice 
point of drawing 9 is a perfect circle configuration, drawing 1 0 shows the case where the lattice point 
is a triangle-like, respectively. 
[0039] 

By the way, when the lattice point is made into the shape of a triangle, electric-field distribution of 
the component perpendicularly taken out by the luminescence side becomes the image made to rotate 
strictly 1 80 degrees of electric fields distributed over the 2nd medium part with a low refractive 
index, as shown in dr awing 8 . 
[0040] 

drawing 1 1 - drawing 13 — said — drawing 6 - drawing 8 — the same - the lattice point — a perfect 
circle — a configuration — elliptical — and — a triangle --** — **-- having carried out — a case ~ the 
mode — II — II — ' — II — " — it can set — electric field — distribution — a situation — typical — being 
shown . 
[0041] 

(The conditions and class of lattice point configuration) 

The essential description which made the lattice point the shape of a triangle is to shift the period of 
a refractive index, and the period of electric-field distribution so that clearly [ drawing 8 and drawing 
13 ]. Such a phenomenon is acquired when the grids structure which constitutes not only when the 
lattice point is a triangle-like, but the two-dimensional photograph nick crystal fulfills the following 
conditions. 
[0042] 

Namely, grids structure should just be the tetragonal lattice structure or the rectangular grids 
structure which does not contain symmetry-of-revolution nature. Generally, it is known that the two- 
dimensional repetitive statement can classify into 17 sorts according to the classification approach of 
IUC (International Union of Crystallography in 1952). In 17 sorts, they are pi, pm, pg, cm, p2, pmm, 
pgg, cmm, pmg, p4, p4m, p4g, p3, p31m, p3ml, p6, and p6m. Among those, the pattern which does 
not contain symmetry-of-revolution nature is four sorts, pi, pm, pg, and cm, as shown in the 
following table 1 . In the case of triangle-like grids structure, it is equivalent to pm. 
[0043] 
[Table 1] 
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[0044] 

Reflection means a pattern symmetrical with a line to a reflection shaft, as shown in drawing 14 (A). 
Skid reflection means the case where the reflection pattern was slippery and a parallel displacement 
is carried out to a reflection shaft, as shown in drawing 14 (B). 
[0045] 

Next, the various configurations considered as a lattice point configuration are shown in drawing 15 
- drawing 24 with the class (pi, pm, pg, or cm) of pattern. In addition, although the corner of a lattice 
point configuration is drawn on 90 degrees thru/or the include angle not more than it in each drawin g 
.1.5 - drawing 21 , if it is in the actually processed periodic structure, those corners have the radius of 
circle. 
[0046] 

Even if it does not change each lattice point configuration, the grids structure which is not equipped 
with symmetry-of-revolution nature although it has advancing-side-by-side symmetric property is 
realizable by adding small circle configuration 21 f to the lattice point 21 of a perfect circle 
configuration, as shown in drawing 22 or drawing 23 . Moreover, the method of addition of a small- 
circle configuration is also good for several round term at once. In short, what is necessary is just the 
pattern of not only each lattice point configuration but grids structure which can define the primitive 
lattice of finite size and by which it is repeated as a whole as a tetragonal lattice or a rectangular grid. 

[0047] 

Moreover, as shown in d rawing 24 , even if the lattice point configuration itself is a perfect circle, it 
is forming the medium of the 3rd refractive index n3 at the lattice point, and can realize grids 
structure equivalent to the pattern of pm. What is necessary is just to fill up this hole with the 
medium of refractive indexes n2 and n3, after forming a hole in the 1st medium. Or what is 
necessary is just to fill up the medium of a refractive index n2 with air, then the medium of a 
refractive index n3 in the shape of a hemicycle. Moreover, you may fill up with the lattice point by 
the medium with two or more sorts of refractive-index distribution from which a refractive index 
differs. 
[0048] 
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(Other operation gestalten) 

in addition, the two-dimensional photograph nick crystal-face luminescence laser concerning this 
invention is not limited to said operation gestalt, within the limits of the summary, can be boiled 
variously and can be changed. 
[0049] 

Especially the ingredient of a semi-conductor layer, a photograph nick crystal, and an electrode, the 
structure for arranging polarization of light, etc. are arbitrary. Moreover, the photograph nick crystal 
period structure may be prepared in the barrier layer near the barrier layer in an up cladding layer in 
addition to a lower cladding layer. 
[0050] 

Moreover, although the relation of the refractive index of the 1 st medium and the 2nd medium was 
explained in said operation gestalt as what has the refractive index of the 2nd medium lower than the 
refractive index of the 1st medium, it may be reverse relation. 
[Brief Description of the Drawings] 

[Drawing 1] The top view showing an example (the lattice point is the shape of a triangle) of the 
crystal-face structure of the two-dimensional photograph nick crystal-face luminescence laser 
concerning this invention. 

[Drawing 2] The chart Fig. showing electric-field distribution of the field luminescence component 
(mode I") of the photograph nick crystal shown in drawing 1 . 

[ Draw ing 3] The chart Fig. showing electric-field distribution of the field luminescence component 
(mode II") of the photograph nick crystal shown in drawing 1 . 

[Drawing 4] The chart Fig. showing electric-field distribution of the field luminescence component 
(mode III") of the photograph nick crystal shown in drawing 1 . 

[ Drawing 5] The chart Fig. showing electric-field distribution of the field luminescence component 
(mode IV") of the photograph nick crystal shown in drawing 1 . 

[Drawing 6] The chart Fig. showing the electric-field distribution in the mode I at the time of making 
the lattice point into a perfect circle configuration. 

[Drawing 7] The chart Fig. showing the electric-field distribution in mode I' at the time of making 
the lattice point elliptical. 

[ Drawi ng 8] The chart Fig. showing the electric-field distribution in mode I" at the time of making 
the lattice point into the shape of a triangle. 

[Drawing 9] For (A), (B) is the chart Fig. showing the electric-field distribution in a photograph nick 
crystalline region, and the chart Fig. showing electric-field distribution of a field luminescence 
component about the mode I at the time of making the lattice point into a perfect circle 
configuration. 

[Drawmg_10] For (A), (B) is the chart Fig. showing the electric-field distribution in a photograph 
nick crystalline region, and the chart Fig. showing electric-field distribution of a field luminescence 
component about mode I" at the time of making the lattice point into the shape of a triangle. 
[Drawing 1 1 ] The chart Fig. showing the electric-field distribution in the mode II at the time of 
making the lattice point into a perfect circle configuration. 

[Drawing 1 2] The chart Fig. showing the electric-field distribution in mode IF at the time of making 
the lattice point elliptical. 

[Dra wing 13] The chart Fig. showing the electric-field distribution in mode II" at the time of making 
the lattice point into the shape of a triangle. 

[ Drawing 14] The explanatory view showing reflection and skid reflection. 
[DrawingJ 5] The top view showing other examples of a lattice point configuration and its array. 
[Drawi ng -16] The top view showing the example of further others of a lattice point configuration and 
its array. 

[Drawing 1 7] The top view showing the example of further others of a lattice point configuration and 
its array. 

[Drawing 18] The top view showing the example of further others of a lattice point configuration and 
its array. 

[Drawing 19] The top view showing the example of further others of a lattice point configuration and 
its array. 
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[Drawing 20] The top view showing the example of further others of a lattice point configuration and 
its array. 

[Drawing 2 1 ] The top view showing the example of further others of a lattice point configuration and 
its array. 

[Drawin g 22] The top view showing the example of further others of a lattice point configuration and 
its array. 

[Drawing 23] The top view showing the example of further others of a lattice point configuration and 
its array. 

[Drawing 24] The top view showing the example of further others of a lattice point configuration and 
its array. 

[Drawing 25] The perspective view showing the two-dimensional photograph nick crystal-face 
luminescence laser preceded with this invention. 

[Drawing 26] The explanatory view showing a resonance operation of two-dimensional photograph 
nick crystal-face luminescence laser. 

[Drawing 27] The band Fig. showing the dispersion relation of the light in the two-dimensional 
tetragonal lattice photograph nick crystal whose lattice point is a perfect circle configuration. 
[Dra wing 28] The band Fig. showing the detail of the point S of drawing 27 . 

[Drawing 29] The chart Fig. showing electric-field distribution of the field luminescence component 
in the mode I in which the lattice point is a perfect circle configuration. 

[Drawing 30] The chart Fig. showing electric-field distribution of the field luminescence component 
in the mode II in which the lattice point is a perfect circle configuration. 

[Drawi ng 3 1 ] The band Fig. showing the dispersion relation of the light in the two-dimensional 
tetragonal lattice photograph nick crystal which made the lattice point elliptical. 
[ Drawin g 32 ] For (A), (B) is the chart Fig. showing electric-field distribution of a field luminescence 
component, and the chart Fig. showing the electric-field distribution in a photograph nick crystalline 
region about mode V which made the lattice point elliptical. 

[ Drawing 33] The chart Fig. showing electric-field distribution of the field luminescence component 
of mode II' which made the lattice point elliptical. 

[D rawing 34] The chart Fig. showing electric-field distribution of the field luminescence component 
of mode IIP which made the lattice point elliptical. 

[ Drawing 35] For (A), (B) is the chart Fig. showing electric-field distribution of a field luminescence 

component, and the chart Fig. showing the electric-field distribution in a photograph nick crystalline 

region about mode IV which made the lattice point elliptical. 

[Description of Notations] 

12 — The 1st medium (lower cladding layer) 

20 — Two-dimensional photograph nick crystal 

21 — The 2nd medium (photograph nick crystal period structure, lattice point) 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0 0 3 7] 
[0 0 3 8] 

fCf, 0 6~0 8Ktg?££llRjm «RJB«atf 30 
HftJBttfc LftSSOt- K I , I ' s I " tcfcltsm 
^^<D«?^ta^WtC7nf o 0 6 (A) , El 7 (A) 
, 08 (A) «7* h-'V^«S B B B rtgPT'CO^»fli^^ 
L, 06 (B) , 07 (B) , 08 (B) ^StfT^Ofg 

t,^2«ss (2^7c7* h-vtmrnteammm k*>- 

06 (C) , 07 (C) , 08 (C) tt«JtBK«Il» 
[6]fC|S0msnfcfiJc«'<O«^fli«:^-r o 09&tf0 1 

0 IC « * 6 KfiMfflfcWffttfli* jj* U 0 9 ttlfrFjSWK 
RffJtt<Dt§£, 0 1 Ottft?jS*<=ftJB#<0»&«:**l 40 

[0 0 3 9] 

j5faic®.otii2nrcfitft<Dmmdifi&. 0 8 icjjvr <£ 3 

[0 0 4 0] 

01 i~0i 3K, mm6~m8tmmc 

i , 1 i' , ii" ictsifzm¥i-ftifi<o® : ?*mjX.mc 50 
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[0 0 41] 

0 8SO"0 1 3tcW6*^«k-5tc, te^fcHftfgtffc 

fig LTIr>*tt^«3fi^TEO*fl ; *»fc-r C IC «k o T 
if <E>n3 0 
[0 0 4 2] 

IPS, tt?«iSAV BfiWWttfc^Sft^IEtftt?*]! 

— «K, 2^©*»)jgLX*tt, I UC (Inter 
national Union of Crystal 
lography in 1952) (Dftmftte T? 1 7 

atc^T'tscfc^aj^nTi/^So 1 7iti pi 

> pm, pg, c m, p2> pmrm pgg, c mm, 
pmgv p 4, p4m, p 4 g, p 3, p 3 1 itk p3 
mK p6, p6mt'$5o HtettffcttSr^ 
Sat^X«»4. WTWaiKl^f ±^tc» pi, pm, 
pg, cm(D4lW5, HftflgttOtt^flljanOli^tt 
pmlCtl^-tSo 
[0 0 4 3] 
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Ell 4 (A) tc^*Tcfc-5tJ:, aWtttcttLT 
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[0 0 4 5] 

— 02 4K:£SS£)fflSI (p U pm s pg, cmCO^f 
[0 0 4 6] 
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[0 0 4 7] 

BI2 4*c**J;$fc, tt^^UBtteftttKnTft 
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mn*ftRirtia*\*\ B»r*n2<D«n* 
tfcki\ ts : F^«H9f*oaas2aw±oja#f 

[0 0 4 8] 

■fflrt"p«/f»cKB-r*c t^-e**. 20 

[0 0 4 9] 
[0 0 5 0] 

£fc, Mi«H2:K2WH6[>JBtfT*a)Hlffitt« buHEUSS 

[giffioram^sM^] 

[01] *5EWC«6 2*7C7* h-y*«*ffi«Jttl/ 
cg0 o 
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— K I " ) ©tff»ffiS:,Ttff-hHo 

[^3] 0 nc^-r?* h-7*isaoffi»«s» 

[04] 0 HCSt7* h-v 40 
-KI I I" ) 0«l|t»flj**-r^^— hHo 

[0 5] i 1 (C^t7t h-7^8M5!M» 
-KI V" ) C«»#flJS^tft-hH« 

[0 6 ] *^jftl*Kn»«i: Lfcif^O^- K I tcfett 

[0 7 ] «^*IBn»ttfc Lfc»*©*- K I 1 tcfc 
[0 8] «^jft*=ft««fc Lfti^Ot- K I " tc*5 
[09] »?jS*MHJBttfc L/c if^Q^e-K MCSaL 50 
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svr*-*-hHk (b) 

[0 10] «^«Hft}g«fc Lfcif^O^- K I " lc 
MIT, (A) h-^i7$g 0 B B ffli§Ic^^^^W^ 
+ hEk (B) aiM^^f^ffi* 

[011] tt^jSSJinjBttfc Lfcit^o^- k i nc 

h 0 O 
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[014] attstf-r^oaw^^-rsfiWHo 

[0 15] 4S^^«t*(OBB5"J«Offi(D0lJ*^-rTB5BI 
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¥800 
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[03 0] te^tfXRJfrttT'&S*- K I I Offi«« 
rit#©®S#*Jj«:^r^ + - h0„ 
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h - -y <? SS.f B lc felt « }tO»ttH««:^-r / < > KB. 
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